Differential induction of autophagy by mTOR is associated with abnormal apoptosis in ovarian endometriotic cysts.
Mammalian target of rapamycin (mTOR) is known to be a major negative regulator of autophagy. Recent studies have shown that mTOR activity is abnormally increased in endometriotic lesions. In endometriosis, abnormal mTOR activity may contribute to the alteration of endometrial cell autophagy, which may affect apoptosis because endometrial cell autophagy is directly involved in the regulation of apoptosis. To test this hypothesis, we investigated whether endometrial cell autophagy is altered by aberrant mTOR activity and is associated with apoptosis in ovarian endometriotic cysts. Our results show that endometrial cell autophagy induction was increased by mTOR inhibition as the menstrual cycle progresses in the normal endometrium, and that it is correlated with apoptosis. However, in endometriotic tissues from ovarian endometriotic cysts, autophagy, mTOR activity and apoptosis were constant throughout the menstrual cycle, suggesting that a constant level of autophagy is maintained by disinhibition of mTOR activity during the menstrual cycle in endometriotic tissues and is related to decreased apoptosis. Indeed, compared with normal endometrium, increased mTOR activity during the secretory phase in endometriotic tissues inhibited autophagy and apoptosis induction. In addition, to determine the direct effect of autophagy induction mediated by mTOR on endometriotic cell apoptosis, endometriotic cells were treated with rapamacin (mTOR inhibitor) with and without 3-methyladenine (3-MA, autophagy inhibitor). Although rapamycin treatment induced autophagy and led to apoptosis promotion, the pro-apoptotic effect of rapamycin was reversed by the addition of 3-MA, suggesting that mTOR inhibition promotes endometriotic cell apoptosis via autophagy induction. In conclusion, our results suggest that aberrant mTOR activity in ovarian endometriotic cysts leads to alteration of endometrial cell autophagy, which is associated with abnormal apoptosis.